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Tasks 
 

 
(a) Study and make proposals as to which chapters/parts of the GOS Guide require changes in 

order to meet the ISO 9000 certifications requirements or to become applicable as 
recognized reference document in the certification process; 

 

(b) Develop a systematic and practicable approach to a QM system covering the various 
aspects and components in the area of in situ components of the GOS, including the 
required steps for its development; 

 

(c) Make recommendations how CBS could actively address and support the GOS-related parts 
of the WMO Quality Management Framework; 

 

(d) Summarize the working results and recommendations in the form of a report, preferably in 
MS-Word format, in English language and transmit it to the WMO Secretariat not later than 
15 April 2004. 
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1  INTRODUCTION 

The matter of the ISO 9000 Quality management has been considered within the WMO community 
for several years. One of the reasons for starting discussion was adoption by ICAO Amendment 72 
to CAO/WMO Technical regulation [C. 3.1] with recommended practice on the introduction of 
quality management systems (QMS) for provision of meteorological services for international air 
navigation. It was also recommended that this QMS should be in conformity with the ISO 9000 
series of standards. 

Various aspects of the problem had been addressed by the Executive Council, CBS, CAeM and by 
the Meetings of the Presidents of Technical Commissions in 2002 and 2003. Regional 
Association I at its thirteenth session (November 2002) discussed the quality management issue. 
Detailed discussion took place at the session of the Advisory Group on the Role and Operation of 
NMHSs in April 2002. Meanwhile some Members have received ISO 9000 certification for a 
significant part of their services and some are in a planning or preparatory phase. The results of 
the discussions was submitted to Cg – XIV (May 2003). The Congress expressed its thanks for the 
work undertaken in this area and in light of the discussion adopted Resolution 27 (Cg – XIV) – 
Quality Management and decided that WMO should work towards a Quality Management 
Framework (QMF) for NMSs while recognizing that the tasks associated with the development of 
such a framework is yet to be assessed. 

The EC-LV requested the Secretary – General to provide support and take appropriate initiatives 
for the implementation of relevant actions and to assist in arrangements for a wide ranging 
discussions on the topic during EC-LVI. 

This study was organized by the WMO Secretariat with a view of developing a practicable 
approach to a QMS covering the various aspects in the area of in situ components of the GOS. 
The recommendations, contained in this report reflect only opinions of its author. 

 

2 QUALITY MANAGEMENT FRAMEWORK IN THE AREA OF IN SITU COMPONENTS 
OF THE GLOBAL OBSERVING SYSTEM 

2.1 Existing WMO Quality Management Procedures in the Global Observing System 
Even superficial analysis of the WMO publications show that there is already in place rather 
extensive Quality Management Framework in respect of the different components of the Global 
Observing Systems (GOS) as well as in respect of the other WWW sub-systems. This fact is 
reflected in the different reports of the meetings devoted to the consideration of the problem. 

The structure of the existing QMF corresponds to the following basic purposes of the WMO: 

—To ensure adequate uniformity and standardization in the practices and procedures used 
by National Meteorological Services (NMSs); 

—To ensure quality of observational data since the effectiveness of any NMS depends on 
the quality of data and products exchanged through the WMO Systems; 

—To ensure overall availability of observational data for all purposes, especially for the 
numerical weather prediction. 

As regards the GOS  these purposes are realized through: 

(a) Extensive system of documented standards and recommended practices and procedures 
which shall, or should, be followed by Members. These are described in the Manual on the 
GOS, in the Guide on the GOS and in some other publications; 

(b) Different levels of quality-control procedures of meteorological observations (the 
observational site, collecting centers, prior to transmission over CTS, GTS centers, GDPS 
centers);  
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(c) Variety of systems for monitoring of the availability of observational data (statistics 
concerning the availability of observational reports on a non-real-time basis, real-time 
monitoring on a global basis in leading centers, etc.); 

(d) Activities for training of personal operating different elements of the GOS (training courses, 
regional meteorological training centers, etc.). 

 

Naturally, the existing GOS QMF have deficiencies and shortcomings. The main shortcomings are 
given in Table 1. One can see from the table that most of these shortcomings are caused by the 
international nature of the WMO and, to a large degree, by inadequate funds in many countries to 
rehabilitate and operate observational equipment and also to control the quality of the performance 
of the observational systems. Nevertheless, the idea to work towards the improvement of existing 
QMF is quite relevant and challenging. 

 

2. 2 Concept of the ISO Quality Management System 
In general the ISO 9000 family of standards has been developed to assist organizations, of all 
types and sizes, to implement and operate effective quality management systems. However, the 
detailed consideration of the standards permits to conclude that such kind of Quality Management 
System (ISO QMS) is  most suitable system for a business organization, which is seeking 
advantage through its implementation in an competitive environment. 

 

TABLE 1 
Shortcoming of the Existing QMF GOS and their Sources 

 

Shortcomings Sources 

(1) Predominance of the recommended 
practices over standard (obligatory) practices 

Voluntarily acceptance of the responsibilities by 
Members 

(2) Slight reaction in respect of the deviations 
from standard practices 

International nature of the WMO 

(3) Slow feedback of data-monitoring results to 
the data procedures 

Number of the error sources, complicated, 
multinational infrastructure of the GOS 

(4) Insufficient control of many observing 
systems integrated in the GOS 

Great number of observing systems of different 
degree of the complexity 

(5) Lack of real-time interaction with the 
working personnel of observing systems 

International nature of the WMO 

(6) Insufficient effectiveness of the system Financial difficulties in some countries, lack of 
equipment and trained staff 

 

The ISO QMS helps a manager of an organization to direct and to control this organization in a 
systematic and transparent manner. The key word in this QMS is  management. Through 
leadership and actions, top management can create an environment where staff  are fully involved, 
and in which a quality management system can operate effectively. That is why, unlike the WMO 
QMF, the ISO QMS standards have not established requirements for products (which are specified 
in the WMO regulations) but requirements for the QMS and promoted the adoption of the process 
approach to manage an organization. Such an approach emphasizes the systematic identification 
and management of the numerous interrelated processes employed within an organization and 
particularly the interactions between such processes. 



 

QM Approach to in situ Observing  Systems - Page 6 of 11 
 

The clauses of the ISO 9001  include a number of specific requirements for the QMS concerning: 

—Types of documents used in QMS (quality manual, quality plans, documents stating 
requirements and guidelines, instructions how to perform activities and processes, 
documents to provide objective evidence of performed activities or results achieved); 

—Management responsibility (management commitment to a quality policy, quality 
objectives); 

—Resource management (provision of resources, including human resources, 
infrastructure, work environment); 

—Product realization (planning, determination and review of requirements related to 
product, design and development of product, purchasing); 

—Measurement, analysis and improvement (monitoring and measurement of processes 
and product, internal audit, control of nonconforming product, analysis of data and 
improvement). 

It is also normal for an organization that subjects itself to the discipline of  ISO 9001  to seek formal 
certification from an accredited certifying body, which itself, must comply with the standard and 
other requirements (e. g. ISO Guide 62: 1996/EN 45012: 1998). The certifying body conducts an 
audit of the operation of the quality system and, when satisfied, will issue the ISO 9001 certificate. 
Subsequently, it conducts six-monthly audits on a sampling basis, and may require actions to 
correct non-conformities with the standard. The regular audit also produces recommendations that 
will help to improve the effectiveness of the quality system. The value of a certification is that it 
helps to drive the continuous improvement process and demonstrates by an independent audit that 
the ISO standards are being met. 

 
2.3 The possible approaches to the Implementation of the ISO 9000 family of Standards 
for the Quality Management Framework in the GOS 
According to the ISO 9000 terms and definitions, a quality management system is a system to 
manage and control an organization with regard to quality. The idea of the ISO QMS is based on 
the widely known fact that the quality of the final product of the organization depends on the quality 
of the functioning of each of the links of the chain of processes. The value of the system lies in the 
objective methodology for the implementation of this idea and clear indication of the necessary 
provision of the competent human resources and financial support for a such implementation. 

The idea of the WMO Quality Management Framework (QMF) is defined in Cg – XIV/ Doc 2.2 (3), 
Appendix B,  p. 4, as a “management system to direct and control data, products and services 
provided by NMSs with regard to quality”. 

It is evident that the definitions have different meanings. First of all the direction and control of an 
organization is not the same as a direction and control of data, products and services. The second 
difference is even more important and lies in the fact that these data, products and services are 
provided (and managed) by NMSs! 

Both these distinctions have a substantial influence on the possible approaches to the 
implementation of the ISO 9000 family of standards for the quality management system in the GOS 
and beyond in the entire NMS. 

They show that the full application of the ISO QMS to QMGOS is impossible because it is 
impossible to manage and control all the technological processes even in one observing sub-
system through the director of NMS. Such a “second hand” direction does not corresponds to the 
ISO standards. 

 Practically speaking it will be even a multiple direction since any director of NMS never directs 
himself the observational organization. It is well known also that the lack of trained personnel and 
financial difficulties in some WMO Regions lead to a very limited observational programme.  
Therefore in many cases, very useful observational data cannot be produced only by an ideally 
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organized and quality-controlled organization, but also by organization with less modern 
equipment, and few staff that undertakes outstanding efforts to fulfill its obligations. 

Strictly speaking the full implementation of the ISO QMS in WMO is possible only in respect to 
realization of the WMO General Regulations but it makes no any sense. However, in some cases 
the implementation of the ISO Standards to particular observational  system could have positive 
results and no doubt that the general idea of the ISO QMS should be taken into account and 
reflected in WMO publications. These publications should contain a short description of the ISO 
QMS, as well as guidelines concerning its possible implementation. 

In the GOS it is necessary to specify more precisely the separate elements (processes) of the 
quality system for basic observational networks, and criteria for the control of their quality including 
the  procedure for monitoring and, where applicable, the quality of processes (different functions) 
of observational systems. More attention should be given to  guidance on how to manage networks 
of stations and  observing sub-systems. 

 

3 ANALYSIS OF THE CORRESPONDENSE  OF THE GUIDE ON THE GOS TO ISO 9000 
QUALITY MANAGEMENT STANDARDS 
The Guide on the Global Observing Systems explains the practices, procedures and specifications 
of the GOS and is aimed at assisting administrative and technical staff of NMSs, responsible for 
the network of observations to prepare national instructions. This makes the Guide  the most 
relevant WMO publication for reference during the elaboration and implementation of the ISO 
standards for any particular observing system. In view of this the text and structure of the Guide 
should correspond at least to the general requirements of the ISO set for the QMS. The degree of 
such a correspondence in respect to the different networks of stations is presented in Table 2. 

According to the table the text of the Guide is rather acceptable and even in the existing form may 
be used for reference in particular in respect to the identification of the processes and the 
interaction of these processes. 

If we take Part III of the Guide “The description of the surface-based subsystem” we will find in it 
information concerning the design of observing network, planning of networks and stations, 
management of manned stations (organization of the station network management unit, 
administrative arrangements, personnel of the station network management unit, its operational 
tasks, logistics and supplies, regular inspection, etc.) and management of automatic surface land 
stations, as well as  guidelines for each type of the station (siting of the stations, personnel of 
observing stations, training of the personnel, telecommunication means), observational programme 
etc. The processes for organization and operation of the upper-air stations are even more precisely 
defined than the synoptic stations. The sections of the Guide related to aeronautical meteorological 
stations, climatological stations, agricultural meteorological stations and special stations are very 
brief, but in combination with the other WMO publications may also be used for developing the ISO 
9001 required documentation. 
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TABLE 2 
Correspondence of the Guide on the GOS  

to the general requirements of the ISO 9001 standards 
 

AC - text is acceptable.  NA - text needs amendments. 

AC*- text is acceptable only in combination with the relevant text of the other WMO publications. 

Type of observational station General ISO 9001 
requirements surface 

synoptic 
upper-

air 
aircraft aero-

nautical 
climato-
logical 

agricul-
tural 

special 

(1) Identification of the processes 
needed for the QMS 

(2) Determination of the sequence 
and interactions of these processes 

(3) Determination of the criteria 
and methods to ensure the 
operation and control of the 
processes 

(4) Provision of resources and 
information necessary to support 
the management and operation of 
the processes 

(5) Monitoring, measurement and 
analysis of the processes 

(6) Implementation of actions 
necessary to achieve planned 
results and continual improvement 
of the processes 

AC 

 

AC 

 

NA 

 

 

NA 

 

 

AC 

 

NA 

 

AC 

 

AC 

 

NA 

 

 

NA 

 

 

AC 

 

NA 

NA 

 

NA 

 

NA 

 

 

NA 

 

 

NA 

 

NA 

AC* 

 

AC* 

 

AC* 

 

 

AC* 

 

 

AC* 

 

NA 

AC* 

 

AC* 

 

AC* 

 

 

NA 

 

 

NA 

 

NA 

AC* 

 

AC* 

 

AC* 

 

 

NA 

 

 

NA 

 

NA 

AC* 

 

AC* 

 

AC* 

 

 

NA 

 

 

NA 

 

NA 

 

Criteria and methods needed to ensure the operation and control of the processes of the main 
elements of the surface-based subsystem are also determined  more or less satisfactory. However, 
with respect to the availability of resources and information necessary to support the operations 
and monitoring of different elements of the processes, the Guide contains little, with the exception 
of required personnel and equipment. Guidance for monitoring, measurement and analysis of the 
processes are mentioned in some places of the text, but in most cases they should be defined 
more precisely and supplemented. Information concerning the actions necessary to achieve 
planned results and continual improvement of the processes is almost absent. 

The documentation requirements are more or less satisfied only with respect to the quality policy 
and quality objectives. Many specific requirements prescribed by the international standards are 
not presented in the Guide at all. 

In conclusion it can be stated that: 

(a) The existing text of the Guide on the GOS already covers various aspects of the ISO  
9001 requirements in respect to the meteorological observations at the surface stations 
and at the upper-air stations; 

(b) To be suitable for the development of the WMO QMF, a  revision of the Guide needs to 
be performed; 

(c) The volume and degree of the revision will depend on the development of the overall 
structure on the WMO QMF; 
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(d) The most rational way of the revision is to define and describe precisely the activities 
concerning of individual functional units of different observing systems and to 
supplement the Guide by a new part completely devoted to the description of the QMS 
ISO procedures; 

(e) The new part of the Guide should also contain examples of the quality system models, 
adopted by some Members and recommendations to NMSs concerning the possible 
ways and means of the implementation of the ISO 9000 standards for the observing 
systems, described in the Guide, taking into account the specific structure of these 
systems both in developed and developing countries. 

 
4 ROLE OF THE COMMISSION FOR BASIC SYSTEMS IN SUPPORT OF THE GOS 
RELATED PARTS OF THE WMO QMF 
The general role of the technical commissions in the development of a WMO QMF are defined by 
Resolution 27 (Cg–XIV). By this Resolution the Congress requested the Executive Council with the 
help of technical commissions “to take the lead in this matter, making use of already developed 
comprehensive system of WMO procedures and practices documented in the Technical 
Regulations, Manuals, Guides, Guidelines and Technical Publications and considering the need for 
possible adaptation of existing systems and procedures, especially relevant WMO regulatory 
material, that would assist NMSs to meet increasing expectations of users/customers for more 
effective and efficient service delivery.” 

It also requested the technical commissions to assist in the provision of technical guidance, advice, 
review and assessment as appropriate. 

In the light of this study the assistance of CBS may be required in the following: 

(1) To develop, in cooperation with the other technical commissions, additional documentation 
to explain the possible ways and means to direct and control data, products and services, 
provided by NMSs with regard to quality; 

(2) To establish precise quality objectives and quality policy in respect to WWW systems; 

(3) To review the relevant experience of Members in implementing ISO 9000 standards and to 
arrange for preparation of a Technical Note in that area; 

(4) To cooperate with Regional Associations for realizing the different objectives of the GOS 
QMF; 

(5) To define priorities in the possible implementation of the ISO 9000 standards for the 
different networks of stations, taking into account the technological aspects, size of the 
observational system, WMO Region and geographic coverage; 

(6) To identify the most important processes involved in the generation of observational data, 
which need to be evaluated with respect to their compliance with the ISO 9000 standards; 

(7) To study the influence of quality control of the separate processes of the most important 
observing systems on the quality of data; 

(8) To develop a mechanism to continually improve the effectiveness of the quality 
management framework in GOS through the use of quality policy and objectives, results of 
monitoring, analysis of data and management review (similar to the procedures of Rolling 
Review of Requirements); 

(9) To summarize the above results in a supplement to the Guide on the GOS to reflect the 
Congress and the EC decisions concerning the WMO QMF and the process oriented 
approach recommended by ISO 9000 standards. 
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5 CONCLUSION 
(1) The WMO Technical Regulations, Manuals, Guides and technical publications constitute 

the existing WMO Quality Management Framework, which corresponds to the WMO 
Convention. The basic purpose of the existing WMO QMF in respect to the GOS is to 
ensure the overall availability and quality of observational data exchanged through the 
WMO systems; 

(2) The ISO 9000 family of standards, in contrast to the WMO standards, does not establish 
requirements for products but requirements for a quality management system. 
Implementation of such requirements for the system helps a manager of an organization to 
direct and control it more effectively, systematically and transparently and to enhance its 
competitiveness in providing data, products or services. This therefore is  most appropriate 
system for a business organization, which seeking advantage through the QMS in the 
competitive environment. Only in this case are the associated costs ipso facto justified. In 
other cases, the study of the cost-effectiveness should be undertaken before its 
implementation; 

(3) Due to many various reasons, a misunderstanding may exist in the interpretation of the 
Cg-XIV decisions concerning WMO work toward a Quality Management Framework for 
NMSs that would contain “Quality Management System(s) including quality control.” The 
definition of the WMO QMF and ISO QMS have different meanings. Therefore it is 
necessary to explain how the  organized direction and control data, products and services 
will be provided by NMSs with regard to quality taking into account the ISO 9000 standards; 

(4) The full implementation of the ISO QMS for the GOS is doubtful in view of the international 
nature of the organization, complexity of the observing systems, increasing demands for 
the availability of data and because of the impossibility to direct and control observational 
organizations from the WMO Secretariat. Because of these reasons it will be also difficult to 
certify procedures for quality control. However in some cases the implementation of the ISO 
standards to a particular observational system could have a positive result and the general 
ISO requirements should be reflected in the WMO publications; 

(5) The decision of Cg-XIV that “the development of a WMO Quality Management Framework 
should enable the provision of early and continuing relevant advice to Members on 
developing their quality management system” needs no further clarification and requests 
appropriate actions for the implementation in the GOS; 

(6) The existing text in the Guide on the GOS, in general, covers many aspects of ISO 9001 
requirements for QMS and may be used by NMSs as a reference document in the 
development of the QMS procedures for elements of the surface-based subsystem. The 
Guide may also be used in combination with other WMO publications for QMS of observing 
systems designed for aeronautical, climatological, agricultural and special observations; 

(7) In order to reflect all  ISO requirements for a QMS, the Guide needs a revision. The degree 
of the revision will depend on the elaboration of a structure and volume of overall 
documentation concerning WMO QMF. In any case the supplement to the Guide shall be 
prepared to ensure its suitability as reference in the QMF ; 

(8) As regards the GOS, the activities of CBS should be concentrated on the cooperation with 
other technical commissions and Regional Associations for the development of the 
structure and procedures for the WMO QMF, and on assisting in the provision of 
corresponding technical guidance, advices and standards, which could further improve the 
existing quality control of observational data sets. In view of this, the terms of reference of 
the CBS should be revised. 
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